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Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Rigaku, 1995) 
r mi „ = 0.301, r maI = 0.684 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.139 

S = 1.05 

3363 reflections 

230 parameters 



18544 measured reflections 
3363 independent reflections 
2012 reflections with F 2 > 2a(F 2 ) 
Ri„, = 0.073 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.20 e A~ 3 

AAmn = -0-19 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.004 A; 
R factor = 0.051; wR factor = 0.139; data-to-parameter ratio = 14.6. 

In the title compound, C22H21CIO2, the oxolane ring adopts a 
twisted conformation. The dihedral angles between the mean 
plane of the oxolane ring and the mean planes of the 4- 
chlorophenyl, phenyl and cyclopentenyl rings are 71.81 (18), 
76.9 (18) and 82.08 (18)°, respectively. 

Related literature 

For general background to the Prins-type cyclization for the 
synthesis of oxolanes, see: Chavre et al. (2006, 2008); Cohen et 
al. (2001); Shin et al. (2005). 




Experimental 

Crystal data 

C22H21CIO2 Monoclinic, P2Jn 

M r = 352.86 a = 5.7575 (6) A 



Data collection; RAPID-AUTO (Rigaku, 2006); cell refinement: 
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to 
solve structure: SIR2008 in // Milione (Burla et al., 2007); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: CrystalStructure (Rigaku, 2010); software used to prepare 
material for publication: CrystalStructure. 

Fiancial support from the Korea Institute of Science and 
Technology (KIST) is gratefully acknowledged. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GO2037). 
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[2-(4-Chlorophenyl)-5-phenyloxolan-3-yl](cyclopentenyl)methanone 
J. K. Lee, S. N. Chavre, Y. S. Cho, Y. Lee and J. H. Cha 

Comment 

The oxolane moiety is an important heterocycle constituent in many bioactive natural products. New synthetic methodologies 
for 2,5-disubstituted oxolanes having an allenyl group, via Prins-type cyclization, has been subject of development since 
last decade (Shin et at, 2005). Cohen and colleagues synthesized the polysubstituted oxolane by Prins-Pinacol reaction 
(Cohen et ah, 2001). 5-Exocyclic products, 2,3,5-trisustituted oxolanes, were synthesized from homopropargylic alcohols 
with alkynes and aldehydes (Chavre et al, 2006, 2008). 

In the molecule of Fig. 1, the oxolane ring adopts a twisted conformation on C5-01. The dihedral angle between the 
chlorophenyl and cyclopentenyl rings is 31.03 (17)°. 

Experimental 

To a stirred solution of l-(4-hydroxy-4-phenylbut-l-ynyl)cyclopentanol (0.31 mmol) and 4-Chlorobenzaldehyde (0.37 
mmol) in dry diethyl ether (3.0 ml) was added slowly TMSOTf (0.93 mmol) for 10 min and stirred for 1 h at -78°C. The 
mixture was allowed to warm to room temperature slowly for 3 h. The mixture was stirred at room temperature for additional 
1-2 h until the completion of reaction. The reaction mixture was quenched with saturated aqueous NaHC03 and diluted 
with 10 ml of diethyl ether. The organic solution was washed with water and brine, and the organic layer was dried over 
MgS04, fdtered, concentrated and purification by silica gel column chromatography to afford the title compound (54%) 
as a yellow crystal. 

Refinement 

All hydrogen atoms were positioned geometrically and refined using a riding model with C — H = 0.93-0.98 A and Mso(H) 
= 1.2 or 1.5 C/eq(C). Rotating group model was applied for the methyl groups. 



Figures 




Fig. 1. The structure of the title compound, with displacement ellipsoids drawn at the 50% 
probability level and H atoms with arbitrary radius. 
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[2-(4-Chlorophenyl)-5-phenyloxolan-3-yl](q'clopentenyl)methanone 



Crystal data 




C22H21CIO2 


1 '/ /~\ r\ r\\ 1 a a r\r\ 

_F(000) = 744.00 


M r = 352.86 


D x = 1.259 MgnT 3 


Monoclinic, P2\ln 


Cu ATa radiation, A. = 1 .54 1 87 A 


Hall symbol: -P 2yn 


Cell parameters from 12997 reflections 


a = 5.7575 (6) A 


9 = 3.1-68.3° 


6= 11.3547 (12) A 


H = 1.90 mm -1 


c= 28.554 (3) A 


T=296K 


(3 = 94.442 (8)° 


Needle, yellow 


V= 1861.1 (4) A 3 


0.50 x 0.20 x 0.20 mm 


Z=4 





Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Detector resolution: 10.000 pixels mm' 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Rigaku, 1995) 
r min = 0.301, T max = 0.684 
18544 measured reflections 
3363 independent reflections 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[g 2 (F 0 2 ) + (0.05 68P) 2 + 0.1808P] 

where P = (F 0 2 + 2F c 2 )/3 

(A/o) max = 0.001 

Ap max = 0.20 e A~ 3 
Ap mi „ = -0.19eA- 3 

invariant direct 
Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 



2012 reflections with F 2 > 2a(F 2 ) 
R mt = 0.073 
9max = 68.2° 
h = -6^6 

* = -13-»13 
/= -34^34 



Refinement 
Refinement on F 
R[F 2 >2o(F 2 )} = 0.051 

wR(F 2 ) = 0.139 

S= 1.05 

3363 reflections 
230 parameters 
0 restraints 

Primary atom site location: structure- 
methods 
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between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement was performed using all reflections. The weighted i?-factor (wR) and goodness of fit (S) are based on F 2 . R- 
factor (gt) are based on F. The threshold expression of F 2 > 2.0 o(F 2 ) is used only for calculating i?-factor (gt). 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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\^y 1 j ) — \^y 1 0 ) — \^y 1 / ) — \^y 1 z ) 


U.O 


0{A\ OC\\ rYi S£\ C\CY\ 
C^4 ) — \-,\? ) — \-\ 1 O ) \J\Z ) 


Zy.y yj ) 


\jyz ) — nio ) — uiv J — ^yzv) ) 


—1 AO 7 1")^ 

1 oz. / yz ) 


o(A\ c*(x\ rYi si\ rvi 0\ 
U 4 ) — cp ) — i/^io ) — c^iy ) 


1 JZ. J J yLo) 


\jyz ) — v^t^i 0 ) — uiy J — ^yzj ) 
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13. / (4) 


\^\ 1 O ) \^\D ) V-^4 ) \^\p ) 


— 111 7^ (\ Q\ 

ui. / j ^ iyj 


y^yj ) — c^i 0 ) — uiv ) — ^[zv ) 


1 Q 7 (A\ 
Ly. / [H) 


rY1A f^(A\ (^(^ C^(^ \ 


11 Q flA 

j 1 .y yj) 


\^yj ) — ui 0 ) — Uiy ) — ^\Zj ) 


— 1 Al Oft n 
1 Dj.oD (, 1 oj 


Cfl^ f^(A\ (^(^ C*(&\ 


1 jz.u j yiy) 


Hio ) — uiv ) — ^yz\) ) — K,yz 1 ) 


1 7ft ? 

1 /O.Z (^Z J 


u{ 1 ) — cpj — CpJ — C(, / ) 


Al 1 
4Z. j yj ) 


y^yvo ) — uiy ) — ^{Zj ) — \^yzz ) 


1 77 ( 1 OA 
1 / /.J7 ^IVJ 


0( 1 ) — C(5) — C(o) — C( 11) 


-140.95 (19) 


n/in\ p/ttx /~ , /'>'^^ 

C(20) — C(19) — C(23) — C(22) 


-5.5 (3) 


C(4)-C(5)-C(6)-C(7) 


-74.2 (3) 


C(23)— C(19)— C(20)— C(21) 


-0.5 (3) 


C(4)-C(5)-C(6)-C(ll) 


102.5 (3) 


C( 1 9)— C(20)— C(2 1 )— C(22) 


6.3 (4) 


C(5)-C(6)-C(7)-C(8) 


176.2 (2) 


C(20)— C(21)— C(22)— C(23) 


-9.4 (4) 


C(5)— C(6)— C( 1 1 )— C( 1 0) 


-175.9 (2) 


C(21)— C(22)— C(23)— C(19) 


9.2 (4) 


C(7)— C(6)— C( 1 1 )— C( 1 0) 


0.9 (4) 







Symmetry codes: (i)x+\,y,z; (ii) -x+3/2,>>+1/2, -z+3/2; (iii) xr~l,y, z; (iv) -x+3/2, >>-l/2, -z+3/2; (v) -x+1/2, >>+l/2, -z+3/2; (vi) 
-xf 1/2,7-1/2, -z+3/2; (vii) x-l/2, -y+l/2, z-1/2; (viii) -jc, ->>+l, -z+1; (ix) -x+1, -y+l, -z+1; (x) x+1/2, -7+I/2, z+1/2. 
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